C 12 H 16 N4O 10 , monoclinic, C2/c (no. 15)
Source of material
40% Glyoxal solution (6.00 mL) was added to an aqueous solution (30.00 mL) of potassium sulfamate (14.85 g), the mixture was stirred at a low temperature for about 3 days. After filtering and drying, a white solid (HKIW, 4.38 g) was obtained. 98% nitric acid (4.63 g) was added to a certain amount of acetic anhydride at low temperatures. HKIW (3.50 g) was added to the mixed acid and reaction for 4 h at 328 K. The mixture was poured into deionized water, filtered at room temperature and dried under vacuum in a drying oven. Then a white solid (1,4-dinitroso-2,3,5,6 -tetraacetoxy-piperazine, 0.74 g) was obtained. Colorless transparent crystals were obtained by slow evaporation from a dichloromethane solution at room temperature.
Experimental details
Hydrogen atoms were placed in calculated positions using the riding model. U iso (H) were constrained to 1.5 Ueq(C) for methyl H atoms and 1.2 Ueq(C) for other H atoms. The asymmetric unit contains a half molecule and the whole molecule is sited on a crystallographic inversion centre. The nitroso group is disordered over two positions, with refined occupancies of 0.581 (7) and 0.419(7).
Comment
Piperazine derivatives have important applications in the fields of medicinal chemistry and materials [4] [5] [6] [7] [8] [9] [10] . The molecular structure of the title compound (cf. the figure) has two nitroso groups and four acetoxy groups, which are bonded to two nitrogen atoms and four carbon atoms on the piperazine ring, respectively. All bond lengths and angles are within normal ranges and in good agreement with those found for the structure of 1,4-diformyl-2,3,5,6-tetraacetoxypiperazine, which crystallises in space group P21/n and has been previously reported in the literature [11] . The planes defined by the nitroso group (N1, N2, O1) and by C1, N1, C2 are almost coplanar for the angle between the two planes is 3.52°. The dihedral angle between the two acetoxy groups (C1, O2, C4, O3, C5 and C2, O4, C6, O5, C7) and the plane (C1, C2, C1′, C2′) is 87.41°and 78.73°respectively. The dihedral angle between the plane defined by the nitroso group (N1, N2, O1) and the plane (C1, C2, C1′, C2′) is 49.00°.
